Context. Mecheri & Marsch (2008) concluded that drift currents caused by density gradients can serve as an energy source for a plasma instability, in particular for the excitation of ion-cyclotron waves in the solar corona. Aims. It is pointed out that these authors overlooked some fundamental properties of the drift motion in inhomogeneous plasmas. Methods. The calculation is repeated, taking into account the missing terms. Results. It is shown that the diamagnetic drift, which is essential for the new physical phenomena obtained by Mecheri & Marsch (2008) , can not contribute to the flux in the continuity equation. Moreover, the part of the ion polarization drift contribution to the ion cancels out exactly with the contribution of the part of the stress tensor drift to the same flux. Conclusions. The ion-cyclotron waves in the solar corona can thus not be excited in the way suggested by Mecheri & Marsch (2008) .
Recently, Mecheri & Marsch (2008) discussed the drift instability in an application to the solar corona. The conclusion was made that drift currents caused by density gradients can serve as an energy source for plasma instability, in particular for the excitation of ion-cyclotron waves. The multi-fluid theory was used in a collision-less limit. The equilibrium diamagnetic drift currents are essential for all the new physical phenomena presented in the work.
However, the authors have overlooked some fundamental properties of the drift motion in inhomogeneous plasmas. We stress that:
(i) The diamagnetic drift is a fluid effect and not a particle drift, therefore it can not contribute to the flux in the continuity equation. (ii) There exists a well-known cancelation of the part of the ion polarization drift contribution to the ion flux from one side, and the contribution of the part of the stress tensor drift to the same flux, from the other.
These two facts describe some fundamental properties of drift motions in inhomogeneous plasmas (Weiland 2000) , (Vranjes and Poedts 2006b) , (Vranjes and Poedts 2006a) . A more detailed picture is obtained from the following consideration. Assume a plasma embedded in a homogeneous magnetic field in the z-direction, B 0 e z , and with an equilibrium plasma density that has a gradient in the direction perpendicular to the magnetic field vector. The effect of an additional inhomogeneity of the magnetic field, as discussed by Mecheri & Marsch, will be commented below. Using the momentum equations for ions and massless electrons
the total perpendicular velocities for the two species, without approximations, can be written as:
Here, B = ∇ × A = −e z × ∇ ⊥ A z , E = −∇φ − ∂ A z /∂t, and the electron stress tensor terms are neglected. The diamagnetic drift v d j corresponds to the second term on the right-hand sides in Eqs. (3) and (4). Related to remark (i) above, it is seen that
as long as the magnetic field is homogeneous, describing a well known fundamental property, see e.g., Weiland (2000) . Hence, this term does not contribute to the flux in the continuity equations. However, this term is essential in the commented work, where it gives rise to the term (k · v d j )n j1 in the continuity equation [Eq. (10)], and it is exactly this term that provides the source of the current-driven instability discussed in the paper. We note that, strictly speaking, the magnetic field in the work of Mecheri & Marsch is indeed inhomogeneous. Yet, in this particular and essential term (k · v d j )n j1 , the magnetic field inhomogeneity is 2 Vranjes & Poedts: Comment explicitly omitted as a higher order correction [cf., Eq. (13) and the related text], and consequently the condition (5) given above holds within the same approximation. Equally important is the issue (ii) regarding the cancelation of terms related to the stress tensor drift and the polarization drift. This appears as follows.
First we note that the polarization drift v p is the last term in Eq. (3), and its convective derivative
is the one that takes part in the cancelation. The procedure is described in detail in Weiland (2000) and Vranjes & Poedts (2006a) . Within the same approximations as in the commented paper (small gradients of the equilibrium quantities), the last v i⊥ in Eq. (6) contains only the leading order perturbed drifts from Eq. (3). On the other hand, the first v i in Eq. (6) can only be the equilibrium ion diamagnetic drift. This is then to be used in the term ∇ · (n i v p ) in the continuity equation.
On the other hand, the stress tensor part [the third term on the right-hand side in Eq. (3)] yields
Within the second-order approximation limit, the first term on the right-hand side in this expression cancels out exactly with the above discussed convective derivative in the polarization drift, see Weiland (2000) , Vranjes & Poedts (2006a) . Hence, the effect of the equilibrium diamagnetic drift (that is crucial for Mecheri & Marsch work) vanishes here as well. We observe that the stress tensor contribution is nowhere included in the work of Mecheri & Marsch. This implies that their equations contain extra terms originating from the polarization drift, and which in reality cancel out exactly with the stress tensor part, as described above. These terms are in fact explicitly seen in Eq. (11) of the commented paper, containing the critical term k · v d j in the polarization drift term, equivalent to Eq. (6).
To conclude, we have shown that the results of Mecheri & Marsch are an artifact of some basic errors in the starting set of equations. Their equations indeed contain the terms which determine all the results obtained in the commented paper, however those terms cancel out exactly due to Eq. (5) and due to the stress tensor effect. This cancelation is valid in general and independent on the physical system, and it must be taken into account in a proper model.
